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POJSEWORD 

Thl*  publication  vas  prepared  under  contract 
by  the  UNITED  STATES  JOOT  PUBLICATIONS  RE¬ 
SEARCH  SERVICE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  of  the  various  government 
departments . 
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-nUS  EXP2R1-MENTAL  DETKCTION  CP  THE  MACH  REFLECTION  OF 
DETONATION  WAFES  IN  A  SOLID  E3CPL0SIVE  MATERIAI- 


-OSSR- 


^oUoming  is  the  translsticm  of  an  srticle  Icqt  Fa.  A* 
Faoktlstcnra  in  Dokladr  Akadsadi  Na»k  SS3R  (Preoedings 
of  the  Aeaden^  of  SolenoM  of  the  USSR),  Fol  136, 

Mo  6,  1961,  p  1325-132’, V 


These  esperlAonts  were  inspired  }yy  the  work  of  G.  M.  Gangal'Ksn 
(^diloh  will  be  described  later)  dealing  with  the  solution  of  the  pro- 
hlee  of  a  skew  eolUslon  of  detonation  \ieves.  The  solution  obtained 
him  was  not  accurate  enough  beoause  the  equation  of  state  of  the 
detonation  produots  was  not  aeourate,  and  the  solution  of  the  problea 
was  not  oonflned  to  the  nairov  region  of  the  particular  ooUlsoo 
angles,  the  analytleal  solution  of  Which  oan  be  tvo-dlgltal.  The  orl- 
tioal  ▼slue  of  «n^e  o(qj,  Which  separates  the  regular  and  Mach  refleo- 
tlon,  was  determiDed  onlr  In  the  reglm  40-44®  (Fig.  1). 


Fig.  1.  Mach  refleotlon  of  the 
detonation  wares.  The  fronts; 
1.1'  are  of  incident  wares;  2.2) 
of  reflected  wares;  and  KN,  of 
Maeh  wares.  The  regions:  I,  Is 
of  undetonated  material;  11,  III, 
and  I?,  of  the  detonation  pro¬ 
ducts  just  behind  the  front  llnea 
of  the  ineldsnt,  reflected,  and 
Maeh  wares;  m*  and  NN’  are  lines 
of  tangential  burst  lines. 
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It  waa  of  interest,  therefore,  to  find  out  experinsentally  "the 
third"  Mach  ^cate,  to  rnunur*  its  propagation  aeloolt^,  and  to  detemina 
the  ralae  of  o<„.  rw>  kinds  of  «q>sriaMC't8  mrm  oondaeted. 

Trihedr&L  piriffM  of  Tarloua  aises  vara  uaad  in  the  first  aaries 
of  sxperimMtts*  The  prisus  uere  nade  of  solid  explosive  material. 

Two  plena  detonation  vavaa  vara  applied  slaultanaouslT'  to  the  side 
facets  OB  aotd  OC  of  the  pQjLSu  (fig,  2) .  Thos  the  prl(«  angla  2o(iB 
also  the  oollision  angla  of  the  detonation  waves  at  the  same  time. 


Fig,  2,  Raeording  the  ccUiaion  of 
the  detonation  wavea  oocnxxing  at  20i 
angle,  1)  is  aolid  explosive  nateri^f 
2)  la  tha  organic  glass  ^rgglaas  ?/• 
The  detonation  plana  waves  are  marked 
arblti'arily  by  arrows. 


A  piictoehronagraph  was  uaed  for  recording  of  the  prooeaa,  Tha 
propagation  of  detonation  on  tha  plane  for  prion  bass  BC  was  recorded. 
Tha  priaai  top  edge  was  parallel  to  tha  direction  of  tha  detonation 
prcoaaa.  The  optical  a/dtaai  of  tha  ohronogra^  had  a  nnaber  of  sllta 
perpandlonlar  to  the  direction  of  the  detonation  proeasa, 

Tha  prian  base  3C  was  ooverad  over  with  a  thin  plats  of  organic 
glass  idiloh  reduced  the  duration  of  the  recorded  glow  in  each  point  of 
the  object  due  to  the  organic  glass  turbidity  caused  by  the  iaspaet 
wave.  This  reduction  of  the  duration  of  glow  made  it  possible  to  re- 
ooxd  the  proeese  on  a  large  portion  of  the  prism  base  without  over¬ 
lapping  of  tha  glow  oomir.g  throui^  the  alits. 

The  photochronogram  in  Fig,  3  was  obtained  by  the  above  method 
and  it  shows  tha  irregular  reflection  of  detonation  waves.  The  front 
of  the  third  detonation  wave  la  seen  elaarlj  on  this  ^lotoohronogram, 
Tha  valtM  of  o(er  found  in  these  experiments  was  49^.' 

It  was  noticed  that  the  third  wove  cannot  be  obearved  in  tha 
case  of  amall  priama  regardlaac  of  tha  valtie  of  ,  Conaaqusntly, 
this  wave  orlginataa  in  tha  depth  of  the  prism  and  not  at  its  top. 
This,  probably,  la  due  to  tha  initiation  method  (ignition),  or  to  the 
limited  sone  of  dhemioel  reaction, 

Sinoe  the  point  of  origin  of  the  third  wave  in  prism  la  not 
known,  tha  velocity  of  its  propagation,  Dx,  oould  not  be  maaaursd  in 
thoM  axperimants. 
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Fig.  3*  Photoduronograa  of 
tho  Irrognlor  rofloetlon  of 
dOt^MtleO  VKfiM 
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Fig*  4*  Kooordlng  the  eicew 
aoliielcm  of  the  pzvpaceted 
detottction  wevoe.  1}  is  the 
solid  e:^ploalYe  aeterlal; 

2)  le  the  organic  glese. 


In  order  to  veasvire  D]>  a  series  of  mother  eiqperlments  vere 
undertaken  using  a  parallelepiped  a«de  of  explosiYo  ■aterial  (Flg»  4). 
The  detonation  prooeesea  in  these  esperiMate  were  initiated  at  points 
E  and  F,  The  propagation  of  tho  detonation  waves  on  plane  BC  was 
reoorded  (einilarly  to  the  first  series  of  experlaents) . 

The  line  AD  is  the  erosseetion  of  the  Fig,  4  plme  with  the 
plane  of  oellieicm  of  two  propagated  detonation  waves.  The  eoUieion 
angle  Z  which  inareeaes  with  the  spreading  of  the  detenaticn  pro- 
oess  front  right  to  left,  reeohee  its  srltieal  veins  at  a  certain  point 
0,  the  point  of  origin  of  the  third  wave.  On  the  basis  of  the  <dirono- 
gpm  it  is  poeelbla  to  naasure  the  tine  interval  betwean  the  meeting  of 
line  BC  of  the  third  wavs  with  point  4  md  the  meeting  of  the  oros- 
eeotion  of  the  fronts  of  inoldenoe  waves  with  the  sms  geometrle  point. 

Comparing  the  two  photoohronograme  obtained  with  psrsUeleplpado 
of  various  thloknossss  (40),  the  prcpagstlon  velooitgr  of  the  third 
waive  oen  be  determined  on  its  path  idiloh  la  oqoal  to  tho  difformoo  in 
*M  of  tho  oomparod  parallaleplpoda.  Voloeitioa  Br  for  savaral 


lollialoB  vara  obtalnsd  by  tiila 

Tha  aaq>arlMataI  raaulta  ara  flvan  in  Tabla  1.  Tha  valooltgr 
La  axprasaad  In  units  of  tha  datonation  of  nomal  valoeitgr.  The 
mlatad  aalnaa  af  Dt»  vliloh  verb  obtained  fey  Q.  M.  Gandal*Mn,  ara 
{irsB  for  raaaona  of  oomparlaen.  Thalr  oalonlation  was  based  on  tha 
iritleal  angle  anlua  (found  aoqparinen tally),  vhiQh  vas  equal  to  49^. 
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A  skew  oolUslon  of  the  Inpaet  wraa  in  alualaua  vas  inTasti- 
'stad  In  ndditlan  to  tha  stwlbr  of  tbm  skew  oollisloa  of  the  detonation 
iavas«  These  amterinants  vara  oarriad  out  vith  trihedral  prians  of 
ilunlBUBi,  tha  height  of  vhioh  vas  200  an,  Tvo  plane  detonation  vanrea 
)f  tha  axplositrs  natarial  vara  applied  to  the  side  faoats  of  the  prian. 
;t  UM  aatabllshed  that  tha  gj.  for  aluainuB  under  the  girsn  oonditions 
"*•  or  ^  58®, 
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